Adult pancreatic acinar cells dedifferentiate to an embryonic progenitor phenotype with concomitant activation of a senescence programme that is present in chronic pancreatitis.
Acinar cells display plasticity in vitro and in vivo and can activate a variety of differentiation programmes that may contribute to pancreatic diseases. The aims were to determine: (1) the differentiation potential of acinar cells under conditions which favour stem cell survival, and (2) its relationship to the phenotypes acquired by pancreatic epithelial cells in chronic pancreatitis. Murine acinar cells were cultured in suspension and their molecular phenotype was characterised by qRT-PCR, chromatin immunoprecipitation, immunocytochemistry and global transcriptome analysis. These findings were compared to the changes occurring in experimental chronic pancreatitis induced by pancreatic duct ligation and chronic caerulein administration. Acinar cells in suspension culture acquired a dedifferentiated phenotype characteristic of pancreatic embryonic progenitors, consisting of the co-expression of Ptf1a and Pdx1, presence of an embryonic-type PTF1 transcriptional complex, activation of the Notch pathway, and expression of additional pancreatic progenitor cell markers such as CpA1, Sox9 and Hnf1b. A senescence programme, associated with activation of Ras and ERK signalling, limited the proliferative capacity of the cells. A similar progenitor-like phenotype with activation of a senescence programme was observed in experimental chronic pancreatitis induced by pancreatic duct ligation or repeated caerulein administration, with the concomitant and differential activation of proliferation and senescence in distinct cell populations. Acinar cells dedifferentiate into an embryonic progenitor-like phenotype upon suspension culture. This is associated with the activation of a senescence programme. Both processes take place in experimental chronic pancreatitis where senescence may contribute to limit tumour progression.